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When the continuous fiber reinforced silicon carbide matrix composites 
(CMC-SiC) are exposed to oxidizing environment over 450°C, the life of them can be 
shortened due to the oxidation of the fibers and the PyC interlayers between fibers and 
matrixes. The BxC coatings/matrixes prepared by CVD/CVI technique can be 
oxidized into liquid B2O3 at the temperature range of 600-1000oC in oxidizing 
atmosphere, which can seal cracks to prevent these ceramic materials from oxygen 
attacking. 
In present thesis, a systemic study was carried out on the CVD BxC coatings. 
Through the microstructure analysis of these coatings deposited under various 
conditions, the relationship between deposition parameters and microstructure and 
composition was established, and the deposition mechanism was explored. Finally, 
the crystallization and oxidation behavior of the BxC coatings was investigated. The 
main studied contents and results are as follows: 
1. The microstructure and phase composition of CVD BxC was studied. Based on 
the microanalysis results, two kinds of CVD BxC coatings were found: the one 
showed a brick-like morphology, with a high content of B and without free carbon, 
and possessed a certain degree of crystallinity; the other presented a cauliflower-like 
morphology, with a low content of B and a certain content of free carbon. They were 
amorphous state.   
2. The relationship between deposition parameters and microstructure/ 
composition was researched, and the deposition mechanism was explored. The results 
obtained are showed as follows: Deposition temperature and the flow ratio of 
BCl3/CH4 had effect on the microstructure or phase composition of the BxC coatings, 
but the flow ratio of H2/CH4 had little effect on them; The BxC coatings were 
deposited through two kinds of mechanisms. 
3. The crystallization and oxidation behavior of the CVD BxC coatings was 















1600-2000oC, Ar atmosphere; 400oC, 700oC, 1000oC, 1200oC, dry oxygen 
atmosphere; 700oC, 1000oC, 1200oC, wet oxygen atmosphere; Simulated service 
environment. After these treatments, the microstructure and phase composition was 
investigated, and the following conclusions were obtained: In inertial atmosphere, the 
B4C grains and graphite carbon would formed in the coatings at high temperature, and 
the grain size and graphitization degree increased with the temperature; In dry or wet 
oxygen atmosphere, this kind of coatings could protect the matrix materials from 
oxygen attacking when the temperature was below 1000oC, especially, at 700oC 
(moderate temperature), the coatings showed good self-healing property; At simulated 
service environment, the microstress could be produced in the coatings, which would 
resulted in the formation of microcracks. 
 





































碳化硼 早于 1858 年被发现，在 1883 年时，Joly 制备和标定了 B3C[1], 而
化学计量分子式为 B4C 的化合物直到 1934 年方被认知[2]。晶态碳化硼存在较宽
的均相区间，从富碳的 B4C 变化到富硼的 B10.5C[3]，其中 稳定的晶型是化学




晶格属于 D3d5-R3m 空间点阵，晶格常数为 a=5.19Å，c=12.12Å，α=66o18’，其


































现了 16 种碳硼化合物，分别为: B16C、B4C、B12C13、B17C3、B6C、B7C、B8C、
B13C2、B13C、B12C、B2C2、B3C、BC2、B11C4、B96C12、B45C2。现被广泛接受
的 B-C 相图是 Elloit 研究得到的，见图 1-2，他认为，B4C 相区应从室温一直到







度为 2400℃；当碳含量小于 1%时，存在一个转熔点 P，温度为 2075℃。从相
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